Kupffer cell exacerbation of hepatocyte hypoxia/reoxygenation injury.
In order to examine the possible contribution of the Kupffer cell to the generation of hypoxia/reoxygenation injury in the liver, primary cultures of hepatocytes, either alone or in coculture with Kupffer cells, were exposed to 90 min of sublethal hypoxia followed by 120 min of reoxygenation. Prolonged incubation of cocultured hepatocytes and Kupffer cells resulted in increased release of lactic dehydrogenase (LDH) indicating cell injury even under normoxic conditions. LDH release was further increased by the presence of Kupffer cells during hypoxia/reoxygenation. To determine whether or not this effect of Kupffer cells might be the result of oxygen-derived free radical production, we assessed the efficacy of the enzymatic scavengers superoxide dismutase (SOD) + catalase in ameliorating the Kupffer cell mediated injury. SOD + catalase was effective in preventing free radical injury generated by hypoxanthine + xanthine oxidase. However, SOD + catalase did not ameliorate hepatocyte injury caused by Kupffer cells. Thus, activation of Kupffer cells may be an important factor in the genesis of liver injury, but the mediator of Kupffer cell exacerbation of hepatocyte injury appears to be a mechanism other than free radicals released into the medium. These results indicate that chemical substances from the activated Kupffer cells may cause hepatocyte damage, which cannot be blocked by SOD + catalase, and suggest that these substances at reflow may be important for the genesis of reperfusion injury in vivo.